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Overview

 History and rational
behind probabilistic
monitoring

 Arizona’s approach

 Results and trends

 Next steps

Adopted (45)

Evaluating (1)

Not Pursuing (4)
Source: Wendy Reid, EPA, March 2012
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Monitoring Resources

 Arizona DEQ budget and
staff

 Staff have been reduced by
half through layoffs and
frozen positions

 The monitoring budget has
been reduced more than
60% from 2008

 Arizona’s budget was so
bad that our legislature sold
our capitol building for
$700 million dollars

Steve Nash is the point guard for the
Phoenix Suns ($12.5 million / year)

DEQ’s annual monitoring
budget equals less than
1/10 of this man’s salary.

Arizona capitol buildings.
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The Origin of Statewide Probabilistic
Monitoring

 March 2000 GAO report blasts EPA and states

Assessment data in the 305(b) report are not
complete because they do not represent all of the
states’ waters, either through a census (i.e., the
monitoring of all waters in a state) or through
statistical sampling that would yield data that are
projectable to all state waters.

 Section 305(b) of the CWA requires states to
provide a “description of the water quality of all
navigable waters”
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Reasons to Assess a State using
Probabilistic Monitoring

1) EPA pays us to. States are
paid roughly $170,000 to do
probabilistic monitoring (and
for program development)

2) It is required. The Federal
Register requires States to
assess at least one waterbody
type at the state scale and to
participate in the National
Survey.

3) Trends. 305(b) not designed
to notice improvements or
degradation over time.

4) Stressor ID and Ranking.
Management tool to determine
‘big picture’ problems Federal Register July 17, 2008.
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AZ Probabilistic Monitoring History

 2004. AZ Game & Fish
completes the first state-
wide probabilistic survey
for Arizona as part of
Western EMAP using EPA
methods.

 2007. AZDEQ conducts
methods comparison study
in the Little Colorado
Watershed.

 2007 to 2010. AZDEQ
monitors 49 random sites
throughout AZ using state
methods. Lava Falls in the Grand Canyon (2009).
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EMAP Training with USGS, AZDEQ and AZG&F (2007).
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2 Paths to a Statewide Assessment

Statewide Assessment

EPA Path thru the
National Aquatic

Resource Surveys

State Path Using
State Methods
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Target Population

28% 72%

Native American Not Native American

93% 3% 4%

Ephemeral Perennial Intermittent

43% 57%

Non-Target Target

5% 66% 29%

Access Denied Sampled Inaccessible
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Macroinvertebrate IBI Results & Trends

 In 2010, 42% of
Arizona’s streams had
poor macroinvertebrate
quality

 Thresholds are based
on new biocriteria
standard.

 Differences between
most and least
disturbed not significant
between 2004 and
2010

Most disturbed Least disturbed Intermediate

Stream Miles

0 200 400 600 800 1000 1200

AZDEQ - 2010

Macroinvertebrate IBI
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Macroinvertebrate IBI Results & Trends

 In 2010, 42% of
Arizona’s streams had
poor macroinvertebrate
quality

 Thresholds are based
on new biocriteria
standard.

 Differences between
most and least
disturbed not significant
between 2004 and
2010

Most disturbed Least disturbed Intermediate

Stream Miles

0 200 400 600 800 1000 1200

EPA - 2004

AZDEQ - 2010

Macroinvertebrate IBI
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Stressors

0 200 400 600 800

Riffle%

SSC

Turbidity

PFC

% Fines

Macrophyte

Conductivity

Algae

Habitat Index

Canopy

Stream Length (mi) in Most Disturbed Condition



13

Relative Risk of Stressors
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DO
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Fine sediment
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Cattle Tank
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Problems …

 Sampling 50 sites over 3 years was difficult…

 Fire

 Floods

 Droughts

Schultz Fire, June 2010.

Flooding after the Wallow Fire, June 2011.
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Next Steps

 In 2013 and 2014 ADEQ will attempt to integrate our state
methods with the National River and Stream Survey.

 EPA using our better map (Error rate should drop from 85% to
43%).

 Comparability studies will be put to the test. We will attempt to
use EPA methods for state standard.

 We will need to weave methodologies to accomplish bifurcated
objectives. (E. coli vs. enterococci).

 We will try and finish within a year to keep disasters to a
minimum.
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2 Paths to a Statewide Assessment

Statewide Assessment

EPA Path thru the
National Aquatic

Resource Surveys

State Path Using
State Methods

EPA can use
state data in

national
assessment

AZ can use
probabilistic
data in 305(b)
assessment



Contact: jdj@azdeq.gov

Questions?
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